Augmentation and inhibition of beta-adrenergic agonists-stimulated tissue cyclic AMP accumulation by alpha-adrenergic agonists in rat parotid gland.
It was found that phenylephrine and methoxamine had two effects (one was inhibitory and the other was augmentative) on isoproterenol-stimulated cyclic AMP in rat parotid slices. The augmentation was abolished by alpha-adrenergic antagonists or by omission of calcium in the medium. Cyclic AMP accumulation by norepinephrine (NE) was significantly decreased by omission of calcium in the medium. Calmodulin antagonists, trifluoperazine and W-7, decreased NE-induced cyclic AMP accumulation, but another calmodulin antagonist, carmidazolium, did not. Phorbol ester such as 4 beta-phorbol 12-myristate, 13-acetate and phorbol 12, 13-dibutyrate, did not augment the effect of isoproterenol. These results suggest that although the influx of calcium is required in the alpha-adrenergic agonists-induced augmentation, calmodulin and protein kinase C may not be intermediates in this process. Calcium ions (10(-7) and 10(-6) M) slightly increased the activity of adenylate cyclase, but calcium (10(-6)-10(-4) M) dose-dependently inhibited the effect of isoproterenol. Therefore, calcium ions do not participate in the augmentation by directly modulating the activity of adenylate cyclase. The inhibitory effect was not affected by alpha-adrenergic antagonists. The activation of adenylate cyclase by isoproterenol was inhibited by phenylephrine with higher inhibition being obtained in lower concentrations of isoproterenol. Phenylephrine in the presence of isobutylmethylxanthine increased the amount of cyclic AMP and this effect was inhibited by propranolol, but not by phentolamine. [3H]-CGP 12177 binding of the parotid membrane was inhibited by alpha-adrenergic antagonists. These results suggest that the inhibitory effect of phenylephrine and methoxamine may be mediated by beta-adrenergic receptor.